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Objective: This report describes the outcomes of a social
networking approach (SNA) in a heterosexually transmitted
syphilis epidemic by street nurses in British Columbia,
Canada.
Methods: Street nurses used SNA interviewing cues, envir-
onmental observation, peer outreach, serial interviewing,
conducted blood tests, and offered treatment on the street.
Rates of cases of syphilis identified by outreach nurses and
cases linked to another case were compared before and after
adoption of an SNA.
Results: SNA resulted in a significantly increased proportion
of cases identified by the street nurses (p = 0.01) and
increased the percentage of cases linked to a previous case
(p = 0.03).
Conclusion: This preliminary study confirms that SNA can
increase the number of cases and contacts identified in an
epidemic of a sexually transmitted disease in a vulnerable,
hard to reach population.

S
ince July 1997, the province of British Columbia,
Canada, has had a sustained epidemic of infectious
syphilis, as in many other jurisdictions worldwide. The

provincial syphilis rate has increased from less than 0.5/
100 000 in 1996 to 4.5/100 000 in 2002. However, unlike
many other international settings where the outbreak has
been in the MSM (men who have sex with men) popula-
tion,1 2 the outbreak in British Columbia has been primarily
heterosexually transmitted, concentrated in the downtown
eastside of Vancouver, in illicit drug users, sex trade workers
(STW), and their patrons. The epidemiology of this outbreak,3

as well as a report on targeted mass treatment with azithro-
mycin have been published elsewhere.4

Traditional control measures for sexually transmitted
diseases such as focused contact tracing proved to be parti-
cularly difficult to employ in the affected population. Many
STW were reluctant to name contacts as a result of fear
of violence, codes of silence, and the genuine inability to
remember names of contacts. Often, there was involvement
with illicit drugs, as users, sellers, or both, creating additional
barriers for naming partners. To improve our efforts to
contain this outbreak, a social networking approach (SNA)
was adopted. SNA is based on the concept that members of a
core group and their sexual and social behaviours are critical
to both the endemicity of sexually transmitted infections
in geographic regions, and to their spread outside of these
areas.5 A network informed approach for sexually trans-
mitted disease control broadens the field of contacts to
include a wider range of individuals including close friends,
room-mates, and non-current sexual partners, among others.
Non-traditional methods of contact tracing are employed to

identify these individuals, and social networks are con-
structed. Once the networks are described, interventions
such as education, testing, treatment, and follow up can be
focused on individuals in the network, eventually impacting
rates of disease transmission in the community. SNA has
been advocated as an important component in the control
and management of syphilis and other communicable
diseases. This paper describes how the street nurse pro-
gramme of the British Columbia Centre for Disease Control
(BCCDC) incorporated an SNA to improve contact tracing
and case finding in a heterosexual outbreak of infectious
syphilis, and the outcomes of this approach.

METHODS
The street nurse programme of the Division of STD/AIDS
Control at BCCDC has provided STD/HIV and harm reduction
services to difficult to access clients in non-traditional
settings such as shelters, transition houses, and in the
alleys of the downtown eastside of Vancouver since 1988.
To develop skills for identifying social networks, the street
nurses attended the US Centers for Disease Control course
‘‘Fundamentals of STD Intervention’’ and in-services with
experts in SNA. Injection drug user and sex trade peer
outreach workers (PW) were hired to assist with accessing
difficult to reach clients. A syphilis outbreak working group
met weekly to discuss cases, identify potential contacts, and
provide guidance on management. The street nurse outreach
carry bag was adapted to include graphic syphilis educational
pictures, a wider variety of condoms, and crack pipe mouth
pieces, in addition to mobile phones, and devices to test for
syphilis, such as needles and blood collection tubes.

Contact tracing methods
Before March 2002, traditional contact tracing methods were
employed (table 1). This involved interviewing index cases of
syphilis, and eliciting the names of sexual partners during the
infectious period. Follow up of these partners ensued, and
contacts would be offered testing, treatment, and contact
tracing of their own partners. These methods were enhanced
by SNA in March 2002. Street nurses conducted health
interviews on the street, and SNA interviewing cues (loca-
tion, event, partner lists) were incorporated to prompt cases
and increase recall of sexual partners and to determine social
networks.6 The question ‘‘Who do you think should be tested
for syphilis?’’ was used to identify sexual partners of cases
and other high risk individuals needing testing. Information
from cases was gained over a series of encounters, rather
than at a single interview. A checklist of places and contacts
was developed for individuals with no fixed address, to
find them when results were available. Environmental

Abbreviations: BCCDC, British Columbia Centre for Disease Control;
MSM, men who have sex with men; PW, peer outreach workers; SNA,
social networking approach; STW, sex trade workers
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observation at places of social aggregation for STW and drug
use identified additional contacts.7 PW helped access ‘‘hard
core’’ individuals and define opportune moments for health
care interviews and interventions. Street nurses used street
language and strongly recommended syphilis tests, and
conducted these tests and provided treatment on the street.
Weekly SNA reviews permitted rapid change to accommodate
developments in the outbreak.

Data storage and analysis
Before 2002, name, age, cultural background, and sexual
partners were collected for each case (table 1). Data were
stored on an Excel spreadsheet, and linkages with other cases
was done manually. After introducing social networking,
health data gathered by street nurses and PW were collected
on a uniform data entry sheet. Information including
appearance, location of contact, cultural background, distin-
guishing characteristics, participation in the sex trade, drug
use, sexual and social contacts was entered into Epi-Data.
Nurses could use this database to search for contacts of cases.
Relevant fields from the Epi-Data database were imported
into Epi-Info 6 then scripts were run to format the data so
that the data could be used to draw social network maps, first
in Pajek and then in Microsoft PowerPoint (fig 1).
Social network maps were drawn and reviewed by the

street nurses. Street nurses also used social network maps to
rapidly identify, contact, and test case linked individuals,
often before contact with the case. Physicians communicated
positive syphilis results immediately to street nurses, to
facilitate rapid treatment of infected individuals.
Data for this analysis were obtained from the centralised

provincial surveillance agency, the BCCDC. All positive
syphilis tests in the province are reported to this agency. As

the main outcome of interest in contact tracing is identifying
(and then treating) new cases of the infection, cases of
syphilis identified by the street nurses and cases linked to
another case were selected as the primary end points. The
clinician who identified each case of syphilis was defined as
the individual who ordered the syphilis test. If this clinician

Table 1 Contact tracing and data management and follow up before and after a social
networking approach (SNA)

Before SNA After SNA

Contact tracing methods l Interview index case, primarily
at clinic or on phone

l Interviews conducted on the street, in
addition to clinic or on phone

l Elicit partner name(s) l SNA interview cues (location, partner,
event) incorporated to prompt recall of
partners

l Follow up with partners, offer
testing and treatment

l ‘‘Who do you think should be tested
for syphilis?’’ posed to cases

l Used series of encounters to gather
information

l Environmental observation at places of
social aggregation to identify
additional contacts

l Use of peer worker to access ‘‘hard to
reach’’ individuals

l Testing and treatment conducted on
the street

l Social network maps used to rapidly
identify contacts of new cases

Data collection and analysis l Data stored on Excel
Spreadsheet Manual linkage
with other cases

l Uniform data entry sheet completed for
each case

l Data entered into Epi-Data
l Searching for cases done in Epi-Data
l Analysis done in Epi-Info 6
l Social network maps constructed in

Pajek
Information from cases l Age l Age

l Cultural background l Cultural background
l Sexual contacts l Sexual and social contact(s)

l Location of encounter
l Appearance and distinguishing

characteristics (to facilitate location by
other health professionals)

l Location of contact(s)
l Participation in sex trade
l Drug use

Figure 1 Syphilis social network map. Example of a social network
map drawn in Pajek from contact information obtained through social
networking. If a case of syphilis were identified in this map, any
individuals linked to the case would be contacted by street nurses and
offered education, testing and, if symptomatic, treatment. Street nurses
would have blood testing equipment, educational materials, and
treatment in their carry bag at all times, in order to offer these services at
point of care. Location of street involved contacts could be identified
through searching Epi-Data for information on usual hangouts, or
through assistance of the peer outreach worker.
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was a street nurse, the case was defined as being identified by
the street nurse programme. When a contact identified by a
case tested positive for syphilis, this contact was defined as
a linked case. Rates for both end points (cases identified
by street nurses and linked cases) were compared for the
18 months before the introduction of SNA (March 2002) and
after the introduction of SNA by Pearson x2, with a p value of
less than 0.05 being taken as significant. Data were input
and analysed in Epi-Info 6, and maps were drawn in Pajek.
Ethical approval for the study was obtained from the
University of British Columbia (C03-0467).

RESULTS
Between 1 October 2000 and 31 March 2002, 249 cases of
infectious syphilis were identified in British Columbia.
Between 1 April 2002 and 30 September 2003, 321 cases
were identified. In both time periods, over 60% of cases were
identified in city of Vancouver, where the street nurses work
(61.6% v 69.2% p.0.05). Using an SNA, the percentage of
cases of syphilis linked to a previous case increased by 8%
(p=0.03) and the overall percentage of syphilis cases in the
province identified by the street nurse programme also
increased from 14.9% to 23.1% (p=0.01) (table 2).

DISCUSSION
In this evaluation, a street nursing programme that adopted
a social networking approach increased both the percent-
age of linked cases and the overall percentage of cases of
syphilis identified by the programme significantly. Adoption
of a social networking approach was the main difference in
the approach to contact tracing before and after March 2002.
Elements of social networking that were likely to have con-
tributed to these findings include enhanced contact trac-
ing, environmental observation, development of a social
network database, the use of peer outreach workers, pro-
vision of care, testing and treatment on the street, in addition
to an outbreak response team that was flexible and could
adapt rapidly to emerging issues.
Although adopting an SNA has increased the number

of cases of syphilis identified and linked cases, it has also
provided several challenges. Approximately 1.5 years was
required to develop useful network maps. User friendly com-
puter programs to develop those maps were initially difficult
to utilise and required specially designed programs to input
data from widely used data management software. There
were few resources available to provide guidelines to sup-
port peer initiatives. The data set was often incomplete and
took repeated contacts with cases and people of interest to
gather needed information and to conduct testing. Cer-
tain individuals, regardless of motivation or interviewing
methods employed, were unwilling to provide any contact
information.
Although unknown confounders may impact on these

results, it is important to place known potential confounders
for these data in context. Despite the increased number of
cases identified after SNA was adopted, these cases con-
tinued to be concentrated in the city of Vancouver, where the
street nurses worked. There was not a geographic shift in the
epidemic from rural British Columbia to urban Vancouver,
indicating that there were not more cases in the work region

of the street nurses for them to identify. A mass treatment
intervention had been conducted over a year before SNA
introduction, and as confirmed in mathematical modelling,
the epidemic had returned to its previous level by 2001.4 8

Primary care clinicians continued to be available for care for
clients in the downtown eastside during this time period,
with no discernible change in primary care service avail-
ability. If anything, there was greater access to primary
care physicians as there was an expansion of one of the major
clinics with additional clinic hours made available, thus
indicating that the increased number of cases was not the
result of decreased access to health care elsewhere. There was
no major tourist event that could have resulted in an influx of
sex trade clients. There was no seasonal variation to account
for the larger number of cases. There was no increase in the
number of street nurses offering service, or in the number of
client encounters conducted by the street nurses over this
time period.
Recent syphilis outbreaks have involved marginalised,

vulnerable, and hard to reach populations and they have
not responded to traditional STD control strategies and
tactics.7 9 The use of social networking methods implemented
by an integrated team of outreach nurses and peer workers
may be an important new tool to contain these outbreaks in
the short term, and to eliminate syphilis in the long term.
This report describes such a programme and provides pre-
liminary quantitative evidence of its effectiveness in case
finding in an ongoing outbreak. Continued evaluation is
required to determine if the increased case finding and linked
cases leads to a decrease in syphilis incidence rates in this
population.
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Table 2 Outcomes of social networking approach for syphilis epidemic

Before SNA (%) After SNA(%) OR (95% CI) p Value

Case linked with another 60/249 (24.1) 104/321 (32.1) 0.66 (0.45 to 0.96) 0.03
Case identified by street nurse 37/249 (14.9) 74/321 (23.1) 0.58 (0.38 to 0.90) 0.01

Key message

N Social networking can be used in to increase number of
contacts and numbers of cases linked to index cases in
a heterosexual syphilis outbreak.
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